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twisted quantum double Brauer
1 $+$
1.1 ([4]) $k$
(1) $k$ $G$ $k$ $A(H),$ $H\leq G$ $k$
$con_{H}^{g}$ : $A(H)arrow A(^{g}H),$ $H\leq G,$ $g\in G,$
$A=(A, con)$
( $G$ .1) $con_{r}^{g}H\circ con_{H}^{r}=con_{H}^{gr},$ $con_{H}^{h}=id_{A(H)},$
$H\leq G,$ $g,$ $r\in G,$ $h\in H.$
(2) $k$ $G$ $(A, con)$ $k$
$res_{K}^{H}$ : $A(H)arrow A(K),$ $K\leq H\leq G,$
$A=$ $(A, con, res)$
( $G$ .2) $res_{L}^{K}\circ res_{K}^{H}=res_{L}^{H},$ $res_{H}^{H}=id_{A(H)},$
( $G$ .3) $con_{K}^{g}ores_{K}^{H}=res_{gK}^{g}\circ con_{H}^{g}H,$
$L\leq K\leq H\leq G,$ $g\in G.$
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(3) $k$ $G$ $(A, con, res)$ $k$
$ind_{K}^{H}$ : $A(K)arrow A(H),$ $K\leq H\leq G,$
$A=(A, con, res, ind)$
( $G$ .4) $ind_{K}^{H}\circ ind_{L}^{K}=ind_{L}^{H},$ $ind_{H}^{H}=id_{A(H)},$
( $G$ .5) $con_{H}^{g}oind_{K}^{H}=ind_{9K}^{g}ocon_{K},$
( $G$ .6)( )
$res_{K}^{H}\circ ind_{U}^{HU}=\sum_{KhU\in K\backslash H/U}ind_{K\cap^{h}U}^{K}\circ res_{K\cap^{h}U}^{h}\circ con_{U}^{h},$
$L\leq K\leq H\leq G,$ $U\leq H,$ $g\in G.$
(4) $k$ $G$ $A=(A, con, res, ind)$ $A(H)$ ,
$H\leq G$ , $k$ $con_{H}^{g},$ $res_{K}^{H}$ , $K\leq H\leq G,$ $g\in G$ ,
( $G$ .7)( )
$\sigma\cdot ind_{K}^{H}(\tau)=ind_{K}^{H}(res_{K}^{H}(\sigma)\cdot\tau) , ind_{K}^{H}(\tau)\cdot\sigma=ind_{K}^{H}(\tau\cdot res_{K}^{H}(\sigma))$ ,
$K\leq H,$ $\sigma\in A(H),$ $\tau\in A(K)$ .




$h.(x_{U})_{U\leq H}=(con_{U}^{h}(x_{U}))_{h}U\leq H, h\in H, (x_{U})_{U\leq H}\in M(H)$
$kH$ $+$
$A^{+}=(A^{+}, con^{+}, res^{+}, ind^{+})$
$A^{+}(H)=\{(x_{U})_{U\leq H}\in M(H)|h.(x_{U})_{U\leq H}=(x_{U})_{U\leq H}, \forall_{h}\in H\},$
$con_{H}^{+g}((x_{U})_{U\leq H})=(con_{H}^{g}(x_{U}))_{oU\leq H}g,$
$res_{K}^{+H}((x_{U})_{U\leq H})=(x_{U})_{U\leq K},$
$ind_{K}^{+H}((y_{U})_{U\leq K})=\sum_{hK\in H/K}(c_{L}^{h})_{L\leq H},$
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$K\leq H\leq G,$ $g\in G,$ $(x_{U})_{u\leq H}\in A^{+}(H),$ $(y_{U})_{U\leq K}\in A^{+}(K)$ ,
$c_{L}^{h}=($
$con_{U}^{h}(y_{U})$ , $L=hU,$ $U\leq K$
0,
$H\leq G$ $I(M(H))$ $H$ $M(H)/I(M(H))$
$kH$ $A$ $+$
$A_{+}=(A_{+}, con_{+}, res_{+}, ind_{+})$
$A_{+}(H)=M(H)/I(M(H))$ ,
$con_{+H}^{g}(\overline{(x_{U})_{U\leq H}})=\overline{(con_{H}^{g}(x_{U}))_{gU\leq gH}},$
$res_{+K}^{H}(\overline{(x_{U})_{U\leq H}})=\sum_{U\leq H}\sum_{KhU\in K\backslash H/U}\overline{(d_{L}^{h})_{L\leq K}},$
$ind_{+K}^{H}(\overline{(y_{U})_{U\leq K}})=\overline{(y_{U}’)_{U\leq H}},$
$K\leq H\leq G,$ $g\in G,$ $(x_{U})_{u\leq H}\in M(H),$ $(y_{U})_{U\leq K}\in M(K)$ ,
$d_{L}^{h}=\{\begin{array}{ll}res_{K\cap^{h}U}^{h}U\circ con_{U}^{h}(x_{U}) L=K\cap hU \ovalbox{\tt\smallREJECT} B\infty\square ,0 \end{array}$
$y_{U}’=\{\begin{array}{ll}y_{U} U\leq K 0 \end{array}$
$A$ $k$ $G$ $K\leq H\leq G,$ $\sigma\in A(K)$
$[K, \sigma]=\overline{(\delta_{KU}\sigma)_{U\leq H}}\in A_{+}(H)$
$A(H),$ $H\leq G$ , $k$ $con_{H}^{g},$ $res_{K}^{H}$ , $K\leq H\leq G,$ $g\in G$ ,
$A_{+}(H)$
$[K, \sigma]\cdot[U, \tau]=\sum_{KhU\in K\backslash H/U}[K\cap hKU$
$A_{+}$
$H\leq G$ $\rho_{H}^{A}$ : $A_{+}(H)arrow A^{+}(H)$
$\rho_{H}^{A}(\overline{(x_{U})_{U\leq H}})=\sum_{U\leq H}(_{hU\in H/U,K\leq U}U, (x_{U})_{U\leq H}\in M(H)$
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$\eta_{H}^{A}$ : $A^{+}(H)arrow A_{+}(H)$
$\eta_{H}^{A}((y_{K})_{K\leq H})=\sum_{K\leq H}\sum_{U\leq K}|U|\mu(U, K)[U, res_{U}^{K}(y_{K})], (y_{K})_{K\leq H}\in A^{+}(H)$ ,
$\mu$
$G$ ([1] ),
1.2 ([4]) $A$ $k$ $G$ $H\leq G$
$\eta_{H}^{A}\circ\rho_{H}^{A}=|H|id_{A_{+}(H)}, \rho_{H}^{A}\circ\eta_{H}^{A}=|H|id_{A(H)}+$
2
$S$ $G$ Stab$(G;S)=\{G_{s}|s\in G\}$ , $G_{S}$ $\mathcal{S}$
$k$ Stab $(G;S)$ $k$
$con_{sH}^{g}:A_{s}(H)arrow A_{g_{\mathcal{S}}}(^{g}H), s\in S, H\leq G_{s}, g\in G$
$k$ $G_{s},$ $\mathcal{S}\in S$ $A=\{A_{s}= (A_{S}, con, res)\}_{s\in}s$
$(C.0)$ con, $Ht=con_{H}^{t},$
( $C$ .1) $con_{rr}^{g}\circ$ con$sH$ s fr $=con_{sH}^{gr},$
( $C$ .2) $con_{sK}^{g}ores_{K}^{HH}=res_{gK}^{g}ocon_{sH}^{g},$
$s\in S,$ $K\leq H\leq G_{8},$ $g,$ $r\in G,$ $t\in G_{s}$ . $A$ $A_{s},$ $s\in S$
$k$ $G$ $A$ $A_{s}$ $:=A=$ $(A, con, res),$ $s\in S$
$A$ $k$ Stab $(G;S)$ $k$ $G$
$A_{S}=(A_{S}, con_{s}, res_{s})$




$K\leq H\leq G,$ $g\in G,$ $(x(s))_{s\in S}\in A_{S}(H)$ , $A$
$A$ $A(H),$ $H\leq G$ , $k$ $con_{H}^{g},$ $res_{K}^{H}$ , $K\leq H\leq G,$
$g\in G$ , $A_{S}(H)$
$(x(s))_{s\in S}(y(t))_{t\in S}=( \sum_{(s,t)\in C_{S}(H)\cross C_{S}(H),st=r}x(s)y(t))_{r\in S}$
$A_{S+}$
$k$ Stab$(G;S)$ $k$
$con_{sH}^{g}:X_{S}(H)arrow X_{9s}(^{g}H), s\in S, H\leq G_{s}, g\in G$
$k$ $G_{s},$ $s\in S$ $X=\{X_{s}=(X_{s}, con, res, ind)\}_{s\in S}$
$(C.0)-(C.2)$
($C$ .3) $con_{sH}^{g}oind_{K}^{H}=ind_{9K}^{g}ocon_{sK},$
$s\in S,$ $K\leq H\leq G_{s},$ $g\in G.$ $X$ $X_{S},$ $s\in S$
$k$ $G$ $X$ $X_{s}:=X=(X, con, res, ind)$ ,
$s\in S$
$X$ $k$ Stab$(G;S)$ $k$ $G$
$X_{S}=(X_{S}, con_{S}, res_{S}, ind_{s})$
$X_{S}(H)= \{(x(s))_{s\in S}\in\prod_{s\in S}X_{s}(H_{s}) con_{sH_{8}}^{h}(x(s))=x(^{h}s), \forall_{h}\in H\},$
$con_{SH}^{g}((x(s))_{s\in S})=(con_{sH_{s}}^{g}(x(s)))_{g_{8\in S}},$
$res_{SK}^{H}((x(s))_{s\in S})=(res_{K_{s}}^{H_{s}}(x(s)))_{s\in S},$
$ind_{SK}^{H}((y(s))_{s\in S})=(h$ con $h^{-1}sK_{h^{-1_{s}}}h(y(^{h^{-1}}s)))_{s\in S}$
$K\leq H\leq G,$ $g\in G,$ $(x(s))_{s\in S}\in X_{S}(H),$ $(y(s))_{s\in S}\in X_{S}(K)$ ,
([14] ), $X$ $X$
Dress $X$ $X_{S}(H)$
$(x(s))_{s\in S}(y(t))_{t\in S}=(_{(\epsilon,t)\in st=r} \frac{\sum}{H_{r}\backslash S\cross S},ind_{H_{s,t}}^{H_{r}}(res_{H_{s,t}^{\theta}}^{H}(x(s))\cdot res_{H_{s,t}}^{H_{t}}(y(t))))_{r\in S}$
$H_{s,t}=H_{s}\cap H_{t}$ , $X_{S}$ ([5, 14] ).
64
2.1 ([16]) $A$ $k$ $G$ $A_{S+}$ $A_{+s}$
$k$ $f_{H}$ : $A_{S+}(H)arrow A_{+s}(H),$ $H\leq G$ ,
$f_{gH}\circ con_{S+H}^{g}=con_{+SH}^{g}\circ f_{H},$ $f_{K}ores_{S+K}^{H}=res_{+SK}^{H}\circ f_{H},$ $f_{H}\circ ind_{S+K}^{H}=ind_{+SK^{O}}^{H}f_{K},$
$K\leq H\leq G,$ $g\in G$ ,
$k$ $G$ $\underline{k}=$ $(\underline{k}, con, res)$ $\underline{k}(H)=k,$ $H\leq G,$ $con_{H}^{g}=res_{K}^{H}=id_{k}$ ,
$K\leq H\leq G,$ $g\in G$ , $k=\mathbb{Z}$ $\underline{\mathbb{Z}}_{+}$
$\Omega$ ([18] ) $Z_{S+}$ $C\Omega(-, S)$ ([14]
$)$
2.2 $C\Omega(-, S)$ $\Omega_{S}$ 2.1
$H\leq G$ ,
3
$X=(X, con, res, ind)$ $k$ $G$ $A$ $X$
$A(H),$ $H\leq G$ $X(H)$ $k$ $A$ $con_{H}^{g}$
$res_{K}^{H}$ , $K\leq H\leq G,$ $g\in G$ , $\Theta^{X,A}:A_{+}arrow X$ $k$
$\Theta_{H}^{X,A}:A_{+}(H)arrow X(H),$ $H\leq G$ $\Theta_{H}^{X,A}([K, \sigma])=ind_{K}^{H}(\sigma),$ $[K, \sigma]\in A_{+}(H)$
$\Psi$ : $Xarrow A_{+}$ , $k$
$\Psi_{H}:X(H)arrow A_{+}(H),$ $H\leq G$ $\Psi_{9H}\circ con_{H}^{g}=con_{+^{g}H}\circ\Psi_{H},$ $\Psi_{K}\circ res_{K}^{H}=res_{+K}^{H}\circ\Psi_{H},$
$K\leq H\leq G,$ $g\in G$ , $X$ $A$
$\Theta^{X,A}0\Psi=id_{X}$ ([4] ).
$\lambda$ : $Xarrow A$ $k$ $\lambda_{H}$ : $X(H)arrow A(H),$ $H\leq G$
$\lambda_{gH}ocon_{H}^{g}=con_{H}^{g}o\lambda_{H}$ , $H\leq G,$ $g\in G$ ,
$(\lambda_{K}\circ res_{K}^{H}(x))_{K\leq H}\in A^{+}(H)$ , $H\leq G,$ $x\in X(H)$ , $|G|$
$k$ $\Psi^{X,A,\lambda}$ : $Xarrow A_{+}$ $k$
$\Psi_{H}^{X,A,\lambda}:X(H)arrow A_{+}(H),$ $H\leq G$
$\Psi_{H}^{X,A,\lambda}(x)=\frac{1}{|H|}\eta_{H}^{A}((\lambda_{K}\circ res_{K}^{H}(x))_{K\leq H})$
$= \frac{1}{|H|}\sum_{K\leq H}\sum_{U\leq K}|U|\mu(U, K)[U, res_{U}^{K}\circ\lambda_{K}\circ res_{K}^{H}(x)], x\in X(H)$
$X$ $\mathcal{K}^{X}=$ $(\mathcal{K}^{X}, con, res)$
$\mathcal{K}^{x}(H)=\bigcap_{K<H}\{x\in X(H)|res_{K}^{H}(x)=0\}, H\leq G$
$G$ $H$ $X$ coprimordial $\mathcal{K}^{X}(H)\neq\{0\}$
([4] ). $G$ $C(X)$
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3.1 ([4]) $X$ $k$ $G$ $A$ $X$
$|G|$ $k$ $\lambda$ : $Xarrow A$
2 :
(1) $\Psi^{X,A,\lambda}$ $X$ $A$ ;
(2) $H\in C(X),$ $x\in X(H)$
$\frac{1}{|H|}\sum_{K\leq H}|K|\mu(K, H)ind_{K}^{H}$ ores$HK(\lambda_{H}(x)-x)=0.$
$X$ $k$ Stab$(G;S)$ $G$ $H$ $X$
coprimordial $s\in C_{S}(H)$ $\mathcal{K}^{X_{s}}(H)\neq\{0\}$
$X$ coprimordial $G$ $C(X)$ $\mathcal{K}^{X_{S}},$ $s\in S$
$k$ Stab$(G;S)$ $\mathcal{K}^{X}$




$A$ $k$ $G$ $A$ $k$ $A(H)$ $k$
$\mathcal{B}=\{\mathcal{B}(H)\}_{H\leq c}$ $\mathcal{B}(^{g}H)=\{con_{H}^{g}(\sigma)|\sigma\in \mathcal{B}(H)\}$ , $H\leq G,$ $g\in G$ ,
([4] ). $\mathcal{B}$ $A$ $k$ $H\leq G$
$\mathfrak{S}(H, \mathcal{B})=\{(K, \sigma)|K\leq H, \sigma\in \mathcal{B}(K)\}$
$\mathfrak{S}(H, \mathcal{B})$ $H$
$h.(K, \sigma)=(^{h}K, con_{K}^{h}(\sigma)), h\in H, (K, \sigma)\in \mathfrak{S}(H, \mathcal{B})$
$\mathfrak{R}(H, \mathcal{B})$ $\mathfrak{S}(H, \mathcal{B})$ $H$
4.1 ([4]) $A$ $k$ $G$ $\mathcal{B}$ $A$ $k$ $H\leq G$
$\{[K, \sigma]|(K, \sigma)\in \mathfrak{R}(H, \mathcal{B})\}$ $A_{+}(H)$ $k$
$k=\mathbb{Z},$ $A$ $\mathbb{Z}$ $G$ $\mathcal{B}$ $A$ $\mathbb{Z}$ $H\leq G$
$\mathcal{G}_{A}(H)=\coprod_{(K,\sigma)\in \mathfrak{R}(H,\mathcal{B})}\mathbb{Z}$
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$\varphi_{A,H}([K, \sigma])=(_{hK\in H/K,U\leq K}K, (K, \sigma)\in \mathfrak{R}(H, \mathcal{B})$
1.2 $\varphi_{A,H}$
$(K, \sigma)\in \mathfrak{R}(H, \mathcal{B})$ $N_{H}(K, \sigma)$ $H$ $(K, \sigma)$
$W_{H}(K, \sigma)=N_{H}(K, \sigma)/K$
4.2 ([16]) $(K, \sigma),$ $(U, \tau)\in \mathfrak{R}(H, \mathcal{B})$ $Q\leq W_{H}(U, \tau)$
$\sum_{rU\in QhK\in H/}\sum_{K,\langle r\rangle U\leq^{h}K}\langle res_{U}^{h}K\circ con_{K}^{h}(\sigma),$
$\tau\rangle\equiv 0$ $($mod $|Q|)$
$Obs_{A}(H)$ :
$Obs_{A}(H)=\prod_{(U,\tau)\in \mathfrak{R}(H,\mathcal{B})}\mathbb{Z}/|W_{H}(U,\tau)|\mathbb{Z}.$
$(U, \tau)\in \mathfrak{R}(H, \mathcal{B}),$ $(X_{(K,\sigma)})_{(K,\sigma)\in \mathfrak{R}(H,\mathcal{B})}\in \mathcal{G}_{A}(H)$
$x_{h.(U,\tau)}=x_{(U,\tau)},$ $h\in H$
$\mathbb{Z}$
$\psi_{(U,\tau)}$ : $\mathcal{G}_{A}(H)arrow \mathbb{Z}/|W_{H}(U, \tau)|\mathbb{Z},$ $(U, \tau)\in \mathfrak{R}(H, \mathcal{B})$ ,
$\psi_{(U,\tau)}((x_{(K,\sigma)})_{(K,\sigma)\in \mathfrak{R}(H,\mathcal{B})})$




$\psi_{A,H}$ : $\mathcal{G}_{A}(H)arrow Obs_{A}(H)$
$\psi_{A,H}((x_{(K,\sigma)})_{(K,\sigma)\in \mathfrak{R}(H,\mathcal{B})})=(\psi_{(U,\tau)}((x_{(K,\sigma)})_{(K,\sigma)\in \mathfrak{R}(H,\mathcal{B})}))_{(U,\tau)\in \mathfrak{R}(H,\mathcal{B})},$
$(x_{(K,\sigma)})_{(K,\sigma)\in \mathfrak{R}(H,\mathcal{B})}\in \mathcal{G}_{A}(H)$
[20, Proposition 2.9] ([7, Proposition 1.3.5], [13, Theo-
rem 4.4], [15, Theorem 4.5], [19, Lemma 2.1] ).
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4.3 ( 1 [16]) $\mathbb{Z}$
$0arrow A_{+}(H)^{\varphi_{A,HA,H}}arrow \mathcal{G}_{A}(H)^{\psi}arrow Obs_{A}(H)arrow 0$
$\mathbb{Z}$
$\xi_{(U,\tau)}$ : $\mathcal{G}_{A}(H)arrow \mathbb{Z}/|W_{H}(U, \tau)|\mathbb{Z},$ $(U, \tau)\in \mathfrak{R}(H, \mathcal{B})$ ,
$\xi_{(U,\tau)}((x_{(K,\sigma)})_{(K,\sigma)\in \mathfrak{R}(H,\mathcal{B})})$
$\equiv\sum_{(K,\sigma)\in \mathfrak{S}(H,\mathcal{B})_{\geq(U,\tau)}}\mu(U, K)x_{(K,\sigma)}\cdot\langle res_{U}^{K}(\sigma), \tau\rangle (mod |W_{H}(U, \tau)|)$
,
$\mathfrak{S}(H, \mathcal{B})_{\geq(U,\tau)}=\{(K, \sigma)\in \mathfrak{S}(H, \mathcal{B})|U\leq K, \langle res_{U}^{K}(\sigma), \tau\rangle\neq 0\}$,
$\mathbb{Z}$
$\xi_{A,H}$ : $\mathcal{G}_{A}(H)arrow Obs_{A}(H)$
$\xi_{A,H}((x_{(K,\sigma)})_{(K,\sigma)\in \mathfrak{R}(H,\mathcal{B})})=(\xi_{(U,\tau)}((x_{(K,\sigma)})_{(K,\sigma)\in \mathfrak{R}(H,\mathcal{B})}))_{(U,\tau)\in \mathfrak{R}(H,\mathcal{B})},$
$(X_{(K,\sigma)})_{(K,\sigma)\in \mathfrak{R}(H,\mathcal{B})}\in \mathcal{G}_{A}(H)$
[6, Corollary 4.2] ([9, Theorem 1.1], [13, Corollary 5.3],
[20, Theorem 8.3] ).
4.4 ( 2 ) $\mathbb{Z}$
$0arrow A_{+}(H)arrow \mathcal{G}_{A}(H)arrow Obs_{A}(H)\varphi_{A.H}\xi_{A,H}arrow 0$
5
$X$ $\mathbb{Z}$ $G$ $A$ $X$ $X$ $\mathbb{Q}$
$A$ $\mathbb{Q}$
$\lambda$ : $Xarrow A$ $\mathcal{B}$ $A$ $\mathbb{Z}$
$\Psi^{X,A,\lambda}$ : $\mathbb{Q}Xarrow \mathbb{Q}A_{+}$ $\mathbb{Q}$ $\Psi_{H}^{X,A,\lambda}$ : $\mathbb{Q}X(H)arrow \mathbb{Q}A_{+}(H),$ $H\leq G$
$\Psi_{H}^{X,A,\lambda}(x)=\frac{1}{|H|}\eta_{H}^{A}((\lambda_{K}\circ res_{K}^{H}(x))_{K\leq H}), x\in X(H)$ (I)
$H\leq G$
$\Psi_{H}^{X,A,\lambda}(x)=\sum_{(U,\tau)\in \mathfrak{R}(H,\mathcal{B})}m_{\tau}(x)[U, \tau], x\in X(H)$
,
$m_{\tau}(x)= \frac{1}{|W_{H}(U,\tau)|}\sum_{(K,\sigma)\in \mathfrak{S}(H,\mathcal{B})_{\geq(U,\tau)}}\mu(U, K)\langle\lambda_{K}\circ res_{K}^{H}(x),$
$\sigma\rangle\cdot\langle res_{U}^{K}(\sigma),$ $\tau\rangle,$
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$\Psi_{H}^{X,A,\lambda}(x)\in A_{+}(H)$ , $H\leq G,$ $x\in X(H)$ , $\Psi^{X,A,\lambda}$ $\mathbb{Z}$
$\Psi_{H}^{X,A,\lambda}$ : $X(H)arrow A_{+}(H),$ $H\leq G$ (I)
$\Psi^{X,A,\lambda}$ : $Xarrow A_{+}$
4.3
5.1 ([4]) $X$ $\mathbb{Z}$ $G$ $A$ $X$
$\lambda$ : $Xarrow A$ $\mathcal{B}$ $A$ $\mathbb{Z}$
$\langle\lambda_{U}\circ res_{U}^{H}(x), \tau\rangle=\sum_{\sigma\in \mathcal{B}(K)}\langle\lambda_{K}ores_{K}^{H}(x), \sigma\rangle\cdot\langle res_{U}^{K}(\sigma), \tau\rangle, x\in X(H)$ (II)
$K/U$ $r\in K$ $con_{U}^{r}(\tau)=\tau$
$U\underline{\triangleleft}K\leq H\leq G,$ $\tau\in \mathcal{B}(U)$
$H\leq G$
$\sum_{(U,\tau)\in \mathfrak{R}(H,\mathcal{B})}m_{\tau}(x)[U, \tau]\in A_{+}(H), x\in X(H)$
5.2 ([4]) 5.1 $H\in C(\mathbb{Q}X)$
$\frac{1}{|H|}\sum_{K\leq H}|K|\mu(K, H)ind_{K}^{H}\circ res_{K}^{H}(\lambda_{H}(x)-x)=0, x\in X(H)$
$\Psi^{X,A,\lambda}$ $X$ $A$
(i) $S$ $G$
(ii) $X$ $\mathbb{Z}$ Stab$(G;S)$
(iii) $A$ $\mathbb{Z}$ Stab$(G;S)$ $s\in S$ $A$ X
$con_{sH}^{g}$ , $H\leq G_{s},$ $g\in G$ , $X$ $con_{sH}^{g}$
(iv) $\lambda_{s}$ : $X_{s}arrow A_{s},$ $s\in S$ , :
$con_{sH}^{g}\circ\lambda_{sH}=\lambda_{g_{S}gH}\circ con_{sH}^{g}, s\in S, H\leq G_{s}, g\in G.$
(v) $s\in S$ $\mathcal{B}$ $\mathbb{Z}$ :
$\mathcal{B}_{g}s(^{g}H)=\{con_{sH}^{g}(\sigma_{s})|\sigma_{s}\in \mathcal{B}_{s}(H)\}, H\leq G_{s}, g\in G.$
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$A_{S}$ $X_{S}$
$\lambda_{S}:X_{S}arrow A_{S}$ $\mathbb{Z}$ $\lambda_{SH}:X_{S}(H)arrow A_{S}(H),$ $H\leq G$
$\lambda_{SH}((x(s))_{s\in S})=(y_{H}(s))_{s\in S}, (x(s))_{s\in S}\in X_{S}(H)$ ,
$\mathcal{S}\in C_{S}(H)$ $y_{H}(\mathcal{S})=\lambda_{sH}(x(s))$ , $y_{H}(s)=0$ ,
$A_{S}$ $\mathbb{Z}$ $\mathcal{B}_{S}$ $A_{S}(H)$ $\mathbb{Z}$ $\mathcal{B}_{S}(H),$ $H\leq G$
$\mathcal{B}_{S}(H)=\{(\delta_{st}\sigma_{s})_{t\in S}\in A_{S}(H)|s\in C_{S}(H), \sigma_{s}\in \mathcal{B}_{s}(H)\}$
5.3 ([16]) $K/U$ $r\in K$ $con_{sU}^{r}(\tau_{s})=\tau_{S}$
$U\underline{\triangleleft}K\leq H\leq G,$ $s\in C_{S}(H),$ $\tau_{s}\in \mathcal{B}$ $(U)$
$\langle\lambda_{sU}\circ res_{U}^{H}(x),$
$\tau_{S}\rangle=\sum_{\sigma_{s}\in \mathcal{B}_{s}(K)}\langle\lambda_{sK}\circ res_{K}^{H}(x),$
$\sigma_{s}\rangle\cdot\langle res_{U}^{K}(\sigma_{S}),$ $\tau_{s}\rangle,$ $x\in X_{s}(H)$
$H\in C(\mathbb{Q}X),$ $s\in C_{S}(H)$
$\frac{1}{|H|}\sum_{K\leq H}|K|\mu(K, H)ind_{K}^{H}ores_{K}^{H}(\lambda_{sH}(x)-x)=0, x\in X_{S}(H)$
$\Psi^{X_{S},A_{S},\lambda_{S}}$ $X_{S}$ $A_{S}$
$H\leq G$
$\Psi_{H}^{X_{S},A_{S},\lambda_{S}}((x(s))_{s\in S})=\sum_{(U,\tau)\in \mathfrak{R}(H,\mathcal{B}_{S})}m_{\tau}((x(s))_{s\in S})[U, \tau],$
$(x(s))_{s\in S}\in X_{S}(H)$ ,
$m_{\tau}((x(s))_{s\in S})= \frac{1}{|W_{H}(U,\tau)|}\sum_{(K,\sigma)\in \mathfrak{S}(H,\mathcal{B}_{S})_{\geq(U,\tau)}}\mu(U, K)$
$\cross\langle\lambda_{SK}ores_{SK}^{H}((x(s))_{s\in S}), \sigma\rangle\cdot\langle res_{SU}^{K}(\sigma), \tau\rangle,$
6
$\alpha$ : $G\cross Garrow \mathbb{C}^{\cross}$
2
$\alpha(rs, t)\alpha(r, s)=\alpha(r, st)\alpha(s, t), r, s, t\in G$
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$s$ $t$ $\alpha(s, t)=1$ $H\leq G$
$\mathbb{C}^{\alpha}H$
$\{\overline{s}\}_{s\in H}$ $\overline{s}\overline{t}=\alpha(s, t)\overline{st},$ $s,$ $t\in H$
$\mathbb{C}$
$\mathbb{C}$ $|G|$ $\mathbb{C}^{\alpha}H,$
$H\leq G$ , ([10] ).
$R_{\alpha}(H),$ $H\leq G$ , $\mathbb{C}^{\alpha}H$ $\mathbb{Z}$
$R_{\alpha}=(R_{\alpha}, con, res, ind)$
([2] ). $\mathbb{C}^{\alpha}G$
6.1 ([16]) $U\underline{\triangleleft}K\leq G$ $K/U$ $N$ 1
$\mathbb{C}^{\alpha}U$ $r\in K$ $N$ $con_{U}^{r}(N)$ $M$ $\mathbb{C}^{\alpha}K$
$N$ $res_{U}^{K}(M)$ $N$ $res_{U}^{K}(M)$
$H\leq G$ $Irr_{\alpha}(H)$ $\mathbb{C}^{\alpha}H$ $Lin_{\alpha}(H)$
1 $\mathbb{C}^{\alpha}H$ $R_{\alpha}^{ab}$ $\mathbb{C}^{\alpha}G$ $R_{\alpha}$
$R_{\alpha}^{ab}(H),$ $H\leq G$ , $\mathbb{Z}$ $Lin_{\alpha}(H)$
$\lambda^{\alpha}$ : $R_{\alpha}arrow R_{\alpha}^{ab}$ $\mathbb{Z}$ $\lambda_{H}^{\alpha}$ : $R_{\alpha}(H)arrow R_{\alpha}^{ab}(H),$ $H\leq G$
$\lambda_{H}^{\alpha}(\chi)=\{\begin{array}{ll}\chi, \chi\in Lin_{\alpha}(H) 0, \chi\in Irr_{\alpha}(H)-Lin_{\alpha}(H) \end{array}$
$R_{\alpha}^{ab}$ $\mathbb{Z}$ $\mathcal{B}^{\alpha}$ $\mathcal{B}^{\alpha}(H)=Lin_{\alpha}(H),$ $H\leq G$
6.1 5.1 (II) $X=R_{\alpha},$ $A=R_{\alpha}^{ab},$
$\lambda=\lambda^{\alpha},$ $\mathcal{B}=\mathcal{B}^{\alpha}$ $C(\mathbb{Q}R_{\alpha})$ $G$
([16]), $H\in C(\mathbb{Q}R_{\alpha})$ $R_{\alpha}^{ab}(H)=R_{\alpha}(H)$ $\lambda_{H}^{\alpha}=id_{R_{\alpha}(H)}$
5.2 $\Psi^{R_{\alpha},R_{\alpha}^{ab},\lambda^{\alpha}}$ $R_{\alpha}$ $R_{\alpha}^{ab}$
$H\leq G$
$\Psi_{H}^{R_{\alpha},R_{\alpha}^{ab},\lambda^{\alpha}}(\chi)=\sum_{(U,\tau)\in\mathfrak{R}(H,\mathcal{B}^{\alpha})}m_{\tau}^{\alpha}(\chi)[U, \tau], \chi\in R_{\alpha}(H)$ ,
$m_{\tau}^{\alpha}( \chi)=\frac{1}{|W_{H}(U,\tau)|}\sum_{\geq((U,\tau)}\mu(U, K)\langle\lambda_{K}^{\alpha}\circ res_{K}^{H}(\chi), \sigma\rangle K,\sigma)\in \mathfrak{S}(H,\mathcal{B}^{\alpha})$ ’
6.2([3,16]) :
$\chi=\sum_{(U,\tau)\in \mathfrak{R}(G,\mathcal{B}^{\alpha})}m_{\tau}^{\alpha}(\chi)ind_{U}^{G}(\tau), \chi\in R_{\alpha}(G)$
.
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7 twisted quantum double
$(\mathbb{C}G)^{*}$ $\mathbb{C}G$ $\mathbb{C}$ $\mathbb{C}$ $fi,$ $f_{2}\in(\mathbb{C}G)^{*},$
$c_{1},$
$c_{2}\in \mathbb{C}$ $(c_{1}fi+c_{2}f_{2})(g)=c_{1}fi(g)+c_{2}f_{2}(g),$ $(fif_{2})(g)=fi(g)f_{2}(g)$
$(\mathbb{C}G)^{*}$ $\mathbb{C}$ $\mathcal{S}\in G$ $\phi_{s}\in(\mathbb{C}G)^{*}$ $\mathcal{S}\neq g\in G$
$\phi_{s}(g)=0,$ $\phi_{s}(s)=1$ $\{\phi_{s}|s\in G\}$ $(\mathbb{C}G)^{*}$ $\mathbb{C}$
$\omega:G\cross G\cross Garrow \mathbb{C}^{\cross}$ 3
$\omega(g, r, s)\omega(g, rs,t)\omega(r, s, t)=\omega(gr, s, t)\omega(g, r, st),g, r, s, t\in G$
$g,$ $r$ $s$ $\omega(g, r, s)=1$ $\omega$
$G$ twisted quantum double $D^{\omega}(G)$ $(\mathbb{C}G)^{*}\otimes_{\mathbb{C}}\mathbb{C}G$
$(\phi_{S}\otimes g)(\phi_{t}\otimes r)=\theta_{s}(g, r)\phi_{s}\phi_{gt}\otimesgr,$
$\Delta(\phi_{r}\otimes g)=\sum_{s,t\in G,st=r}\gamma_{g}(s,t)(\phi_{s}\otimes g)\otimes(\phi_{t}\otimes g)$
,
$\theta_{s}(g, r)=\frac{\omega(s,g,r)\omega(g,r,(gr)^{-1}s)}{\omega(g,g^{-1}s,r)}, \gamma_{s}(g, r)=\frac{\omega(g,r,s)\omega(s,s^{-1}g,s^{-1}r)}{\omega(g,s,s^{-1}r)},$
([8,11,12,17] ).
$H\leq G$ $D^{\omega}(G)$ $D_{G}^{\omega}(H)$
$D_{G}^{\omega}(H)= \sum_{s\in G,h\in H}\mathbb{C}\phi_{8}\otimes h$
$h\in H$ $\sum_{s\in G}\phi_{s}\otimes h\in D_{G}^{\omega}(H)$ $(\mathbb{C}G)^{*}$ $D_{G}^{\omega}(H)$
$(\mathbb{C}G)^{*}\otimes\epsilon$ , $\epsilon$ $G$
$RD_{G}^{\omega}(H),$ $H\leq G$ , $D_{G}^{\omega}(H)$ $\mathbb{Z}$
$RD_{G}^{\omega}=(RD_{G}^{\omega}, Dcon, Dres, Dind)$
([2] ). $D^{\omega}(G)$
$H\leq G,$ $s\in G$ $g,$ $r,$ $t\in H_{S}$
$\theta_{8}(g, r)=\gamma_{S}(g, r)=\frac{\omega(s,g,r)\omega(g,r,s)}{\omega(g,s,r)},$ $\theta_{s}(tg, r)\theta_{s}(t, g)=\theta_{s}(t, gr)\theta_{s}(g, r)$
$\theta_{s}:H_{s}\cross H_{S}arrow \mathbb{C}^{\cross}, (g, r)\mapsto\theta_{s}(g, r)$
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$G^{c}$ $G$ $r_{\mathcal{S}}$ , $r,$ $s\in G$ , $G$ $G$ $\overline{H\backslash G^{c}}$
$G^{c}$ $H$
$s\in G^{c}$ $D_{G}^{\omega}(H)$ $D_{s}^{\omega}(H)$
$D_{s}^{\omega}(H)= \sum_{rH_{s}\in H/H_{s}}\sum_{h\in H}\mathbb{C}\phi$
$\otimes h$
$D_{G}^{\omega}(H)$ $D_{S}^{\omega}(H),$ $s\in\overline{H\backslash G^{c}}$ $D_{G}^{\omega}(H)$
$M$ $D_{s}^{\omega}(H)M,$ $\mathcal{S}\in H\backslash G^{c}$ $D_{s}^{\omega}(H)$ $\mathcal{S}\in G^{c},$
$D_{G}^{\omega}(H)$
$s\in G^{c}$ $D_{s}^{\omega}(H)$ $E_{s}^{\omega}(H)$
$E_{s}^{\omega}(H)= \sum_{h\in H}\mathbb{C}\phi_{h_{ }}\otimes h$
$\mathbb{C}^{\theta_{s}}H_{S}$ $E_{s}^{\omega}(H)$ $\overline{h}\in \mathbb{C}^{\theta_{s}}H_{s},$ $h\in H_{s}$
$\phi_{s}\otimes h\in E_{s}^{\omega}(H)$ $E_{s}^{\omega}(H)$ $\mathbb{C}^{\theta_{s}}H_{s}$
$D_{G}^{\omega}(H)$ $M$ $\phi_{S}M:=\{\phi_{s}x|x\in M\}$ $\mathbb{C}^{\theta_{\epsilon}}H_{s}$
7.1 ([16]) $H\leq G,$ $\mathcal{S}\in G^{c}$ $\mathbb{C}^{\theta_{s}}H_{S}$ $\mathbb{C}^{\theta_{8}}H_{s}$ -mod $D_{s}^{\omega}(H)$
$D_{s}^{\omega}(H)$ -mod
$\zeta_{H,s}^{1}:\mathbb{C}^{\theta_{s}}H_{s}-mod arrow D_{s}^{\omega}(H)-mod, N\mapsto E_{s}^{\omega}(H)\otimes_{\mathbb{C}^{\theta_{s}}H_{S}}N,$
$\zeta_{H,s}^{2}:D_{s}^{\omega}(H)-mod arrow \mathbb{C}^{\theta_{s}}H$ $-mod,$ $M\mapsto\phi_{s}M$
7.1 $s\in G^{c},$ $g\in G$ $H\leq G_{s}$




$H\leq G,$ $M\in D_{G}^{\omega}(H)$-mod
$\phi_{g}sDcon_{H}^{g}(M)(=(\phi_{9s}\otimes g)\otimes_{D_{G}^{\omega}(H)}M)arrow con_{sH_{8}}^{g}(\phi_{s}M)$ ,
$(\phi_{9_{S}}\otimes g)\otimes x\mapsto(\phi_{9_{S}}\otimes g)\otimes(\phi_{S}\otimes\phi_{s}x)$
$\mathbb{C}^{\theta_{g_{8}}g}H_{g}s$ (b)
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7.2 ([16]) $H\leq G,$ $s\in G^{c},$ $h\in H$
(a) $N\in \mathbb{C}^{\theta_{s}}H_{s}$ -mod $D_{G}^{\omega}(H)$ :
$\zeta_{H,s}^{1}(N)\cong\zeta_{H^{h}s}^{1}\circ con_{sH_{\delta}}^{h}(N)$ .
(b) $M\in D_{G}^{\omega}(H)$ -mod $\mathbb{C}^{\theta_{h_{8}}}H_{h_{S}}$ :
$\phi_{h_{S}}M\cong con_{sH_{s}}^{h}(\phi_{S}M)$ .
$s\in G^{c},$ $H\leq G_{s},$ $N\in \mathbb{C}^{\theta_{s}}H$-mod $[N]$ $N$ $\mathbb{Z}$
$con$ $Hg$ : $R(\mathbb{C}^{\theta_{\delta}}H)arrow R(\mathbb{C}^{\theta_{g_{s}}g}H)$, $s\in G^{c},$ $H\leq G_{s},$ $g\in G$ ,
$con_{sH}^{g}([N])=[con_{sH}^{g}(N)]=[\zeta_{gH^{g_{S}}}^{2},\circ Dcon_{H}^{g}o\zeta_{H,s}^{1}(N)],$ $N\in \mathbb{C}^{\theta_{s}}H$-mod
7.3 ([16]) $R_{s}^{\theta}$ $:=R_{\theta_{s}}=(R_{\theta_{s}}, con, res, ind)$ , $s\in G^{c}$
$con$ $Hg$ : $R(\mathbb{C}^{\theta_{s}}H)arrow R(\mathbb{C}^{\theta_{9s}g}H)$ , $s\in G^{c},$ $H\leq G_{ },$ $g\in G$ , $\mathbb{Z}$
Stab $(G;G^{c})$ $R^{\theta}$
$H\leq G,$ $M\in D_{G}^{\omega}(H)$ -mod $[M]$ $M$ 7.2
$H\leq G$ $\mathbb{Z}$
$\Gamma_{H}:RD_{G}^{\omega}(H)arrow R_{G}^{\theta}$ $(H)$ , $[M]\mapsto([\phi_{s}M])_{s\in G^{c}}=([\zeta_{H,s}^{2}(D_{s}^{\omega}(H)M)])_{s\in G^{c}},$
$\Gamma_{H}’:R_{G^{c}}^{\theta}(H)arrow RD_{G}^{\omega}(H) , ([N(s)])_{ \in G^{c}}\mapsto s\in\frac{\sum}{H\backslash G^{c}}[\zeta_{H,s}^{1}(N(s))]$
7.1 $\Gamma_{H}^{-1}=\Gamma_{H}’$
7.4 ([16]) $RD_{G}^{\omega}$ R3
$\mathbb{Z}$ $\Gamma_{H}$ : $RD_{G}^{\omega}(H)arrow R_{G^{c}}^{\theta}(H),$ $H\leq G$ , $\Gamma_{gH}\circ Dcon_{H}^{g}=con_{G^{c}H}^{g}\circ\Gamma_{H},$
$\Gamma_{K}\circ Dres_{K}^{H}=res_{G^{c}K}^{H}\circ\Gamma_{H},$ $\Gamma_{H}\circ Dind_{K}^{H}=ind_{G^{c}K}^{H}\circ\Gamma_{K}$, $K\leq H\leq G,$ $g\in G,$
$\Gamma$ :RDG$\omegaarrow$ R5




$s\neq t\in^{\frac{ ) }{H\backslash G^{c}}}[\phi_{s}M]\in Irr_{\theta_{s}}(H$ s&$\in$$\grave{}\grave{}$ $\overline{H\backslash G^{c}}$$\backslash ^{\backslash }\phi_{t}M=\{0\}.$ $\},$
$Lin(D_{G}^{\omega}(H))=\{[N]\in D_{G}^{\omega}(H)-\overline{mod}$
$\dim_{\mathbb{C}}(\phi_{s}N)=1$
$T^{-}\neq\Gamma\pm$ $,s\neq t\in G^{c}$ slk$\in\grave{}$ $\phi_{t}N=\{0^{\backslash }\}\overline{H\backslash G^{c}}$$\backslash .$ $\}$
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7.4 $D_{G}^{\omega}(H),$ $H\leq G$ , $Irr(D_{G}^{\omega}(H))$
$D_{G}^{\omega}(H)$ $R^{ab}D_{G}^{\omega}$ $RD_{G}^{\omega}$
$R^{ab}D_{G}^{\omega}(H),$ $H\leq G$ , $\mathbb{Z}$ $Lin(D_{G}^{\omega}(H))$
$\lambda_{G}^{\omega}:RD_{G}^{\omega}arrow R^{ab}D_{G}^{\omega}$ $\mathbb{Z}$ $\lambda_{GH}^{\omega}:RD_{G}^{\omega}(H)arrow R^{ab}D_{G}^{\omega}(H),$ $H\leq G$
$\lambda_{GH}^{\omega}(\chi)=\{\begin{array}{ll}\chi, \chi\in Lin (D_{G}^{\omega}(H)) 0, \chi\in Irr (D_{G}^{\omega}(H))- Lin (D_{G}^{\omega}(H)) \end{array}$
$R^{ab}D_{G}^{\omega}$ $\mathbb{Z}$
$\mathcal{B}_{G}^{\omega}$ $\mathcal{B}_{G}^{\omega}(H)=$ Lin $(D_{G}^{\omega}(H))$ ,
$H\leq G$
$H\leq G,$ $(U, \tau)\in \mathfrak{R}(H, \mathcal{B}_{G}^{\omega})$
$W_{H}(U, \tau)=\{hU\in N_{H}(U)/U|Dcon_{U}^{h}(\tau)=\tau\}$
5.3 7.4
7. $5$ $([16])\Psi^{RD_{G}^{\omega},R^{ab}D_{G}^{\omega},\lambda_{G}^{\omega}}$ $RD_{G}^{\omega}$ $R^{ab}D_{G}^{\omega}$
$H\leq G$
$\Psi^{RD_{G}^{\omega},R^{ab}D_{G}^{\omega},\lambda_{G}^{\omega}}(\chi)=\sum_{(U,\tau)\in \mathfrak{R}(G,\mathcal{B}_{G}^{\omega})}m_{\tau}^{\omega}(\chi)[U, \tau], \chi\in RD_{G}^{\omega}(H)$
,
$m_{\tau}^{\omega}( \chi)=\frac{1}{|W_{H}(U,\tau)|}\sum_{c\geq(U,\tau)}\mu(U, K)\langle\lambda_{GK}^{\omega}\circ Dres_{K}^{H}(\chi), \sigma\rangle(K,\sigma)\in\mathfrak{S}(H,\mathcal{B}^{\omega})$
Brauer
7.6 ([16]) 7.5 $M$ $D^{\omega}(G)$
$[M]= \sum_{(U,[N])\in \mathfrak{R}(G,\mathcal{B}_{G}^{\omega})}m_{[N]}^{\omega}([M])[D^{\omega}(G)\otimes_{D_{G}^{\omega}(U)}N]$
7.6 hyper elementary ([16] ).
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